unusually high diaphragm bilaterally (data not shown). Clinical and radiological features were highly suggestive of the same disease documented in the dead first sib. Therefore it was decided that respiratory support by mechanical ventilation was not indicated, and the infant died one hour after birth. A muscle biopsy of the left quadriceps showed groups of atrophic and scattered normal fibres (data not shown).
Necropsy showed a markedly raised thin and velar diaphragm. Histological examination of different skeletal muscles showed large groups of atrophic fibres (fig 2) . This pattern was most severe in the diaphragm in which a few normal sized fibres were visible. The brain and cerebral bulb appeared normal. Histological examination of the thalamus, cerebral bulb, and 2 medulla oblongata showed severe neuronal loss, especially in the anterior horns. A few of the remaining neurones showed marked enlargement and degenerative changes associated with occasional neuronophagia (data not shown).
tromyogram showed no fibrillation at rest but small groups of fibres were discharging during movement and this was considered consistent with the diagnosis of diffuse denervation. Nerve stimulation ofIPS and EPS showed a reduction of the registered MAP.
A biopsy ofthe left quadriceps was performed and studied using histological, histochemical, and histoenzymatic techniques. The presence of clusters of large rounded fibres and scattered atrophic fibres is consistent with SMA.
The patient died at 7 months of age after several episodes of pneumonia. Necropsy showed widespread neurogenic atrophy of skeletal muscle (fig 2) . The diaphragm was thin and membranes showed severe reduction of discernible muscle fibres. Macroscopic appearance of the pons, cerebral bulb, and spinal cord was markedly atrophic (data not shown). There was a severe depletion of the number of anterior horn cells associated with degenerative changes, neuronophagia, and gliosis (fig 3) .
The patient was originally diagnosed as having SMA type I and the mother asked for prenatal diagnosis in the second pregnancy. The parents were informed of the limitations ofprenatal diagnosis based on a linkage analysis in nuclear SMA families.912 Notwithstanding this, the mother requested first trimester monitoring of the fetal genotype and continued the pregnancy.
DNA STUDIES
DNA from a frozen biopsy of case 1 was available and used for molecular analysis, according to Lo Cicero et al. 9 Genomic DNA from a chorionic villus sample (CVS) was obtained at 12 weeks during the mother's second pregnancy and indirect prenatal diagnosis was performed using a set of microsatellite markers flanking the SMA locus on 5q. 9 The results of the DNA analysis are shown in fig 4. Complete informativity was obtained using the markers D5S 125, D5S435, D5S557, D5S39, and D5S127. This analysis predicted that the fetus had a wild type genotype, having A 3300 g male infant was delivered after an uneventful pregnancy at 41 weeks of gestation. At one minute, the Apgar score was 2 and the baby was intubated. At five minutes, the Apgar score was 7 but there was no respiratory effort and manual ventilation was needed. On initial examination, bilateral fixed flexion ofthe elbow and wrist joints with ulnar deviation of the hands was noted. The infant was hypotonic, with absent tendon reflexes and a weak response to stimuli. A chest x ray showed an The mapping of the SMA locus to chromosome 5 has shown genetic homogeneity between "classical" SMA phenotypes including the severe form or Werdnig-Hoffmann disease, the mild form or Kugelberg-Welander disease, and the intermediate type III form. This has ruled out non-allelic heterogeneity to explain the interfamilial and intrafamilial clinical heterogeneity.8 2122 In the absence of significant genetic heterogeneity within the autosomal recessive SMAs, the DNA markers in the chromosomal region 5q12-13 are usually used for prenatal and presymptomatic diagnosis in informative families.9122324 A prenatal risk calculation which includes genetic heterogeneity can be applied and is acceptable in the majority of cases.9 12 However, the recent observation of SMA type I unlinked to 5q and the occurrence of de novo deletions ofthe 5q1 3 region indicate the need for caution in interpreting the results provided by linkage studies.8112526
The family reported in the present study is unlinked to chromosome 5q markers. This indicates that the rare SMA variant associated with paralysis of the diaphragm maps outside the 5q11.2-q13.3 region. It also implies that this clinical form is genetically different from "classical" SMA types. The two sibs of the present family had inherited the four parental chromosomes 5, excluding recombination events. Furthermore, clinical features were distinct from those expected to occur in other autosomal recessive diseases associated with eventration of the diaphragm or in other similar progressive motor neurone diseases. 8 This finding has relevant implications for genetic counselling and prenatal diagnosis in SMA families.
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